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BICYCLE ELECTRIC POWER UNIT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. § 
119 to Japanese Patent Application No. 2005-074627. The 
entire disclosure of Japanese Patent Application No. 2005 
074627 is hereby incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention generally relates to an elec 
tric poWer unit. More speci?cally, the present invention 
relates to a bicycle electric poWer unit for supplying electric 
poWer to electrical components that are capable of being 
installed on a bicycle. 

[0004] 2. Background Information 

[0005] Recently, various electrical components other than 
headlights are being installed on bicycles. For example, 
electrical components such as poWer assist motors and 
control devices for controlling such motors are being 
installed on bicycles, knoWn as “assist bikes.” Also, elec 
trical components such as gear shifting motor units and gear 
shift control devices are being installed on bicycles having 
electrically-operated gear shift functions. Primary batteries 
or secondary batteries are used as poWer sources for these 

electrical components. Secondary batteries, capacitors or 
other such electrical storage elements are used as poWer 
sources for storing electricity generated by electric generator 
bicycle hubs. (See, for example, Japanese Patent Application 
Laid-Open No. 2003-011879.) 

[0006] An electric poWer unit that uses a conventional 
electrical storage element as a poWer source has a poWer 
conservation circuit. The poWer conservation circuit uses a 
microcomputer to block the supply of electric poWer to 
electrical components When a control system is not operat 
ing While the bicycle is moving. This prevents unnecessary 
consumption of electric poWer from the poWer source. Also, 
the microcomputer is con?gured to function in a poWer 
conservation mode. In the poWer conservation mode, less 
poWer is consumed When a control operation has not been 
performed for a speci?c time. Thus, consumption of the 
electric poWer from the poWer source is reduced by this 
poWer conservation mode. In the poWer conservation mode, 
When an operating sWitch is actuated or a speed signal is 
entered, the system returns to regular control mode if it is 
determined that the bicycle is not stationary. 

[0007] Even With such measures for reducing poWer con 
sumption, a control unit of the poWer conservation circuit 
consumes a certain amount of electric poWer in the poWer 
conservation mode. Therefore, the electric poWer from the 
poWer source is consumed even When the control system is 
inactive and the bicycle is stationary. When the electric 
poWer of the poWer source is consumed even When the 
control system is inactive, the poWer source may over 
discharge. Thus, the functionality of the poWer source is 
reduced. When a secondary battery is used as the poWer 
source, the functionality of the secondary battery is particu 
larly likely to be severely reduced due to an over discharge. 

[0008] A knoWn example of techniques for preventing 
such over discharge includes a technique of making multiple 
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comparisons, including a comparison betWeen an average 
value of the poWer source voltage over a speci?c period of 
time and a threshold value. The supply of electric poWer to 
the motor is halted When results of any of the multiple 
comparisons exceeds the threshold value. (See, for example, 
Japanese Patent Application Laid-Open No. 8-251713.) In 
this conventional technique, the secondary battery, com 
posed of a plurality of individual batteries, is used as the 
poWer source. The supply of electric current to a motor is 
stopped When at least one value selected from the group 
consisting of the average value of the secondary battery over 
a speci?c time, an instantaneous voltage of the secondary 
battery and the instantaneous voltage of the individual 
batteries reaches a speci?c threshold value. The supply of 
electric current to the motor is also stopped When at least one 
value selected from the group consisting of the amount of 
electric current discharged after the secondary battery is 
charged and the distance the bicycle has traveled after 
charging of the secondary battery is complete reaches a 
speci?c threshold value. 

[0009] In this conventional technique, information that the 
discharge has stopped is stored in the nonvolatile memory 
after the electric current of the motor has stopped. When a 
rider turns a poWer source sWitch on after previously turning 
off the poWer source sWitch to stop the control unit, the 
control unit is restarted. Pertinent information is then read 
out and the state of suspended discharge is maintained When 
the information that discharge has stopped is read out. Thus, 
a discharge-ready state is enabled at all other times. 

[0010] Another knoWn example of techniques for prevent 
ing such over discharge includes a technique of stopping a 
discharge of the secondary battery When a remaining capac 
ity of the secondary battery falls beloW a speci?c capacity. 
A measurement of the remaining capacity is stored in 
nonvolatile memory. (See, for example, Japanese Patent 
Application Laid-Open No. 8-227731.) 

[0011] In either of these conventional techniques for pre 
venting over discharge, a plurality of operations is controlled 
by softWare in the control unit having a CPU. Therefore, if 
a state of over discharge is reached and the supply of electric 
current to the motor is stopped, the state of over discharge 
continues due to the electric poWer consumption of the 
control unit as long as the control unit is operating. There 
fore, it might not be possible to effectively prevent deterio 
ration of the poWer source due to over discharge. 

[0012] In vieW of the above, it Will be apparent to those 
skilled in the art from this disclosure that there exists a need 
for an improved bicycle electric poWer unit to effectively 
suppress deterioration of the poWer source due to over 
discharge. This invention addresses this need in the art as 
Well as other needs, Which Will become apparent to those 
skilled in the art from this disclosure. 

SUMMARY OF THE INVENTION 

[0013] An object of the present invention is to effectively 
suppress deterioration of the poWer source due to over 
discharge in a bicycle electric poWer unit having a poWer 
source and a control unit. 

[0014] Another object of the present invention is to ensure 
that the control unit for controlling the poWer source is 
restarted With a simple operation When the control unit has 
stopped. 
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[0015] The bicycle electric power unit pertaining to a ?rst 
aspect of the present invention is an apparatus that includes 
a power source, a poWer source controller, a poWer source 
voltage detector and a ?rst poWer source sWitch. The poWer 
source controller is con?gured to turn the poWer source on 
or o?‘. The poWer source voltage detector is con?gured to 
detect a voltage of the poWer source. The ?rst poWer source 
sWitch is con?gured to selectively supply electric poWer to 
the poWer source controller. The ?rst poWer source is turned 
off by the poWer source controller from an on position. The 
poWer source controller is con?gured to turn the ?rst poWer 
source sWitch to off When the poWer source voltage detector 
detects a voltage of a predetermined value or less. 

[0016] In this electric poWer unit, determining that the 
poWer source voltage is at a speci?c voltage or less causes 
the poWer source controller to turn off the ?rst poWer source 
sWitch When electric poWer is supplied from the poWer 
source to the poWer source controller and When the poWer 
source controller is operating in a state in Which the ?rst 
poWer source sWitch is on. As a result, the supply of electric 
poWer to the poWer source controller from the ?rst poWer 
source sWitch is blocked, the operation of the poWer source 
supply unit stops and electric poWer is no longer consumed 
by the poWer source supply unit. The second poWer source 
sWitch controlled by the poWer source controller is thereby 
also turned o?‘. When the poWer source voltage falls to a 
speci?c value or less, electric poWer is no longer supplied to 
the poWer source controller and electric poWer is therefore 
no longer consumed by the poWer source controller operat 
ing in poWer conservation mode. Therefore, deterioration of 
the poWer source due to over discharge is effectively pre 
vented. 

[0017] The bicycle electric poWer unit relating to a second 
aspect of the present invention is the apparatus according to 
the ?rst aspect of the present invention Wherein the electrical 
components function according to the operation of an oper 
ating sWitch capable of being mounted on the bicycle. The 
?rst poWer source sWitch is connected to the operating 
sWitch. The ?rst poWer source sWitch is turned on by the 
turning of the operating sWitch from off to on. The poWer 
source controller turns the second poWer source sWitch on 

When electric poWer is supplied from the ?rst poWer source 
sWitch. 

[0018] In this case, the ?rst poWer source sWitch is turned 
on if the operating sWitch is turned on When the ?rst poWer 
source sWitch is off and the poWer source controller has 
stopped. As a result, electric poWer from the poWer source 
is supplied to the poWer source controller. The poWer source 
controller then starts operating and turns the second poWer 
source sWitch on. Since the con?guration is designed so that 
the ?rst poWer source sWitch is turned on by the hardWare 
used in the operation of the operating sWitch, Which is an 
electrical component, electric poWer is supplied to the poWer 
source controller. The second poWer source sWitch is turned 
on to supply electric poWer to the electrical components 
merely by turning the often-used operating sWitch on. There 
fore, even if the poWer source controller is stopped in order 
to reduce consumption by the poWer source, the poWer 
source controller is restarted and made to supply electric 
poWer to the electrical components Without providing a 
special sWitch for turning the poWer source on and o?‘. Also, 
even if the ?rst poWer source sWitch is turned off due to 
erroneous operations or the like While the bicycle is moving, 
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the sWitch is automatically turned on by turning the oper 
ating sWitch on and electric poWer can be supplied to the 
poWer source controller and the electrical components. 
Therefore, the control unit for controlling the poWer source 
is restarted With a simple operation When the control unit has 
stopped. 

[0019] The bicycle electric poWer unit relating to a third 
aspect of the present invention is the apparatus according to 
the ?rst or second aspect further comprising an electric 
current detector for detecting the electric current value of the 
electric poWer supplied to the electrical components, 
Wherein the poWer source controller controls the ?rst poWer 
source sWitch to turn off When the electric current detector 
detects an electric current value equal to or greater than a 
speci?c value. 

[0020] In this case, damage to the electric poWer unit or 
the electrical components due to an overcurrent is prevented 
because the poWer source controller stops When an exces 
sively strong electric current of a speci?c value or greater, 
Which causes overloading, is supplied to the electrical com 
ponents in addition to the poWer source voltage. 

[0021] The bicycle electric poWer unit relating to a fourth 
aspect of the present invention is the apparatus according to 
the third aspect Wherein the electric current detector is 
included in the poWer source controller. 

[0022] In this case, the con?guration of the poWer source 
detection unit is simpli?ed because the poWer source voltage 
detector is included in the poWer source controller. 

[0023] The bicycle electric poWer unit relating to a ?fth 
aspect of the present invention is the apparatus according to 
anyone of the ?rst through fourth aspects Wherein the 
voltage detection unit is included in the poWer source 
controller. 

[0024] In this case, the con?guration of the poWer source 
detection unit is simpli?ed because the poWer source voltage 
detector is included in the poWer source controller. 

[0025] The bicycle electric poWer unit relating to a sixth 
aspect of the present invention is the apparatus according to 
anyone of the ?rst through ?fth aspects Wherein the poWer 
source is a secondary battery capable of charging and 
discharging. 

[0026] In this case, over discharging of the secondary 
battery is prevented and deterioration of the secondary 
battery is also prevented When a secondary battery is used. 

[0027] The bicycle electric poWer unit relating to a sev 
enth aspect of the present invention is the apparatus accord 
ing to anyone of the ?rst through ?fth aspects Wherein 
electric poWer is supplied to the poWer source from an 
alternating-current electric generator that generates electric 
ity in accordance With the rotation of the bicycle Wheels. The 
apparatus further comprises a rectifying unit for rectifying 
the alternating current of the alternating-current electric 
generator to a direct current and charging the poWer source. 

[0028] In this case, the poWer source is charged While the 
bicycle is moving because the poWer source is charged by 
the electric poWer that has been obtained by rectifying the 
electric poWer of the alternating-current electric generator to 
a direct current. 



US 2006/0226879 A1 

[0029] The bicycle electric power unit relating to an eighth 
aspect of the present invention is the apparatus according to 
anyone of the ?rst through seven aspects, further comprising 
a speed signal generator for generating a speed signal 
corresponding to the speed of the bicycle, Wherein the poWer 
source controller controls the ?rst poWer source sWitch to 
turn off When the bicycle is determined to have been stopped 
for a speci?c time or more on the basis of an output from the 
speed signal generator. In this case, it is possible to prevent 
unnecessary consumption of electric poWer from the poWer 
source When the bicycle has stopped for a speci?c time of 15 
minutes or more, for example. 

[0030] The bicycle electric poWer unit relating to a ninth 
aspect of the present invention is the apparatus according to 
the eighth aspect Wherein the speed signal generator gener 
ates the speed signal on the basis of electric poWer from the 
alternating-current electric generator. 

[0031] In this case, speed signals are generated Without 
providing a speed detection device because the speed signals 
are generated from electric poWer With a frequency that 
corresponds to the speed output from the alternating-current 
electric generator. 

[0032] The bicycle electric poWer unit relating to a tenth 
aspect of the present invention is an apparatus including a 
poWer source, a poWer source controller, a ?rst poWer source 
sWitch and a second poWer source sWitch. The poWer source 
controller is con?gured to turn the poWer source on or off. 
The ?rst poWer source sWitch is connected to an operating 
sWitch. The ?rst poWer source sWitch supplies electric poWer 
to the poWer source controller When the poWer source is on 
and blocks the supply of electric poWer to the poWer source 
controller When the poWer source is off. The ?rst poWer 
source sWitch is turned on by the operating sWitch When the 
poWer source is off. The second poWer source sWitch is 
coupled to the poWer source and controllably turned on or 
off by the poWer source controller. The poWer source con 
troller turns the second poWer source sWitch on When the 
electric poWer is supplied from the ?rst poWer source sWitch. 

[0033] In this electric poWer unit, if the operating sWitch 
is turned on When the ?rst poWer source sWitch is off and the 
poWer source controller has stopped, the ?rst poWer source 
sWitch is turned on. As a result, electric poWer from the 
poWer source is supplied to the poWer source controller, and 
the poWer source controller initiates operation and turns the 
second poWer source sWitch on. Since the con?guration is 
designed so that the ?rst poWer source sWitch is turned on by 
the hardWare used in the operation of the operating sWitch, 
Which is an electrical component, electric poWer is supplied 
to the poWer source controller, and the second poWer source 
sWitch is turned on to supply electric poWer to the electrical 
components merely by turning the often-used operating 
sWitch on. Therefore, even if the poWer source controller is 
stopped in order to reduce consumption by the poWer source, 
the poWer source controller is restarted to supply electric 
poWer to the electrical components Without providing a 
special sWitch for turning the poWer source on and off. Also, 
even if the ?rst poWer source sWitch is turned off due to 
erroneous operations or the like While the bicycle is moving, 
the sWitch is automatically turned on by turning the oper 
ating sWitch on. Electric poWer is supplied to the poWer 
source controller and the electrical components. Therefore, 
the control unit for controlling the poWer source is restarted 
With a simple operation When the control unit has stopped. 
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[0034] The bicycle electric poWer unit relating to an 
eleventh aspect of the present invention is the apparatus 
according to any of the second through tenth aspects, further 
comprising a sWitch monitoring unit for monitoring the state 
of the operating sWitch, Wherein the poWer source controller 
controls the ?rst poWer source sWitch to turn off When the 
operating sWitch has not operated for a speci?c time or 
greater. In this case, consumption by the poWer source is 
minimiZed because the poWer source controller stops When 
the operating sWitch has not operated for a speci?c time of 
?fteen minutes or more, for example, due to the bicycle 
having stopped or other such reasons. 

[0035] According to the present invention, electric poWer 
is no longer supplied to the poWer source controller When the 
poWer source voltage falls to a speci?c value or less. 
Therefore, electric poWer is no longer consumed by the 
poWer source controller operating in poWer conservation 
mode. Therefore, deterioration of the poWer source due to 
eddy over discharge is effectively suppressed. 

[0036] According to the present invention, the con?gura 
tion is designed so that the ?rst poWer source sWitch is 
turned on by hardWare used in the operation of the operating 
sWitch, Which is an electrical component. Therefore, electric 
poWer is supplied to the poWer source controller, and the 
second poWer source sWitch is turned on to supply electric 
poWer to the electrical components merely by turning the 
often-used operating sWitch on. Accordingly, even if the 
poWer source controller is stopped in order to reduce con 
sumption by the poWer source, the poWer source controller 
is restarted and made to supply electric poWer to the elec 
trical components Without providing a special sWitch for 
turning the poWer source on and off. Also, even if the ?rst 
poWer source sWitch is turned off due to erroneous opera 
tions or the like While the bicycle is moving, the sWitch is 
automatically turned on by turning the operating sWitch on. 
Electric poWer is supplied to the poWer source controller and 
the electrical components. Therefore, the control unit for 
controlling the poWer source is restarted With a simple 
operation When the control unit has stopped. 

[0037] These and other objects, features, aspects and 
advantages of the present invention Will become apparent to 
those skilled in the art from the folloWing detailed descrip 
tion, Which, taken in conjunction With the annexed draW 
ings, discloses a preferred embodiment of the present inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] Referring noW to the attached draWings Which form 
a part of this original disclosure: 

[0039] FIG. 1 is a side elevational vieW of a bicycle 
equipped With a bicycle electric poWer unit in accordance 
With one embodiment of the present invention; 

[0040] FIG. 2 is an enlarged perspective vieW of a handle 
unit of the bicycle illustrated in FIG. 1 in accordance With 
the present invention; 

[0041] FIG. 3 is a block diagram shoWing the functional 
con?guration of the bicycle electric poWer unit of the 
bicycle illustrated in FIG. 1 in accordance With an the 
present invention; 
[0042] FIG. 4 is a circuit diagram shoWing a con?guration 
of the bicycle electric poWer unit as diagramed in FIG. 4 in 
accordance With the present invention; and 
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[0043] FIG. 5 is a ?owchart showing a control operation 
of the bicycle electric power unit illustrated in FIGS. 3 and 
4 in accordance with the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0044] A selected embodiment of the present invention 
will now be explained with reference to the drawings. It will 
be apparent to those skilled in the art from this disclosure 
that the following description of the preferred embodiment 
of the present invention is provided for illustration only and 
not for the purpose of limiting the invention as de?ned by 
the appended claims and their equivalents. 

[0045] Referring initially to FIG. 1, a bicycle is illustrated 
in accordance with a preferred embodiment of the present 
invention. The bicycle is a front-suspension bicycle that 
basically includes a frame 1 with a diamond-style frame 
body 2, a front suspension fork 3, a handle unit 4, a drive 
unit 5, a front wheel 6 and a rear wheel 7. The drive unit 5 
includes a rear gear shifter 9 that is powered by a hub 
dynamo 10 via an electric power unit 11. In particular, the 
electric power unit 11 supplies electric power to the rear gear 
shifter 9. The front wheel 6 is mounted on the front fork 3. 
The rear gear shifter 9 includes a rear derailleur 26r. The 
front wheel 6 has the hub dynamo 10 mounted thereon. 

[0046] The frame body 2 of the frame 1 is made by 
welding pipes. The frame body 2 includes a down tube 2a. 
The frame body 2 supports a plurality of bicycle components 
of the bicycle 1 including a saddle 18 and the drive unit 5, 
which are mounted on the frame body 2. The front fork 3 is 
pivotally mounted to a front of the frame body 2 around an 
inclined axle. 

[0047] Referring to FIG. 2, the handle unit 4 has a handle 
stem 12 and a handlebar 15. The handle bar 15 is ?xed to the 
handle stem 12. The handle stem 12 is ?xed to a top of the 
front fork 3. The handlebar 15 has right and left end portions. 
Each end portion of the handlebar 15 has a brake lever 16 
and a grip 17 mounted thereto. A switch unit 23 is mounted 
on an inner side of the right end portion of the handlebar 15. 

[0048] The switch unit 23 has ?rst and second operating 
switches 20a and 20b. The ?rst and second operating 
switches 20a and 20b are for manually shifting gears with 
the rear gear shifter 9. The ?rst operating switch 20a is a 
switch for down-shifting the rear derailleur 26r one gear at 
a time. The second operating switch 20b is a switch for 
up-shifting the rear derailleur 26r one gear at a time. The 
?rst and second operating switches 20a and 20b are manu 
ally-operated/automatic-return contact points. The contact 
points close only when one of the ?rst and second switches 
20a and 20b are pushed. 

[0049] In addition, a bracket 49 is mounted in a center of 
the handle unit 4. A display unit or cycle computer 32 is 
mounted on the bracket 49. The display unit 32 is con?gured 
and arranged for displaying the speed of the bicycle 1, the 
distance traveled and/ or other such information to the rider. 

[0050] Referring to FIG. 1, the drive unit 5 further 
includes a crank 27 and a chain 29. The crank 27 is located 
at a bottom of the frame body 2. The rear derailleur 26r is 
mounted at a back of the frame body 2. The rear gear shifter 
9 has a multi-speed gear 25 with eight sprockets (not all 
shown), for example. The crank 27 has a gear crank 27a and 
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a left crank 27b. A plurality of sprockets (not shown) is 
mounted on the gear crank 27a. The chain 29 runs over a 
selected sprocket of the sprockets of the gear crank 27a and 
the multi-speed gear 25. The number of teeth in the sprock 
ets of the multi-speed gear 25 decreases sequentially from a 
sprocket with the most teeth. The sprocket with the least 
number of teeth is disposed on an outermost side. The 
number of sprockets is not accurately depicted in FIG. 1 for 
the sake of simplicity. 

[0051] The rear derailleur 26r is an electrically operated 
derailleur. The rear derailleur 26r has an electrical compo 
nent or motor unit 30 mounted in an interior of the rear 
derailleur 26r. The motor unit 30 includes a microcomputer 
for controlling shifting operations that are signaled by the 
?rst and second operating switches 20a and 20b. Thus, the 
rear derailleur 26r is down-shifted and up-shifted by opera 
tion of the ?rst and second operating switches 20a and 20b. 
The ?rst and second operating switches 20a and 20b are 
connected to the rear derailleur 26r via the electric power 
unit 11. 

[0052] The hub dynamo 10 of the front wheel 6 is a hub 
capable of mounting a brake disc of a disc brake. The hub 
dynamo 10 has an alternating-current electric generator 19 
in an interior that generates electricity according to rotation 
of the front wheel 6. 

[0053] The electric power unit 11 is mounted on a middle 
portion of the down tube 211 of the frame body 2, as shown 
in FIG. 1. The electric power unit 11 recti?es and stores 
electricity from the alternating-current electric generator 19 
of the hub dynamo 10. The electric power unit 11 supplies 
the electricity to the rear derailleur 261’. 

[0054] Referring to FIG. 3, the electric power unit 11 
includes a power source 35, a power source controller 36, a 
power source voltage detector 37, an electric current detec 
tor 38, a switch monitoring unit 39, a ?rst power source 
switch 40 and a second power source switch 41. 

[0055] The power source controller 36 can also include 
other conventional components such as an input interface 
circuit, an output interface circuit, and storage devices such 
as a ROM (Read Only Memory) device and a RAM (Ran 
dom Access Memory) device. The memory circuit stores 
processing results and control programs. The internal RAM 
stores statuses of operational ?ags and various control data. 
The internal ROM stores the software for various opera 
tions. The power source controller 36 is capable of selec 
tively controlling any of the components of the electric 
power unit 11 in accordance with the control program. It will 
be apparent to those skilled in the art from this disclosure 
that the precise structure and algorithms for the power 
source controller 36 can be any combination of hardware 
and software that will carry out the functions of the present 
invention. 

[0056] The power source controller 36 controls the turning 
on and off of the power source 35. The power source voltage 
detector 37 detects a voltage of the power source 35. The 
electric current detector 38 detects an electric current value 
of electric power supplied to the rear derailleur 26r. The 
switch monitoring unit 39 monitors a state of the ?rst and 
second operating switches 20a and 20b. The ?rst power 
source switch 40 is connected to the ?rst and second 
operating switches 20a and 20b and the power source 35. 
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The ?rst power source switch 40 is used for supplying 
electric power to the poWer source controller 36. The second 
poWer source sWitch 41 is disposed betWeen the poWer 
source 35 and the motor unit 30. The second poWer source 
sWitch 41 turns electric poWer that is supplied to the motor 
unit 30 on and o?‘. 

[0057] The second poWer source sWitch 41 is provided 
separately from the poWer source controller 36. It Will be 
apparent to one of skill in the art from this disclosure that the 
second poWer source sWitch 41 can be provided in the 
interior of the poWer source controller 36, depending on the 
capacity or design of the poWer source controller 36. 

[0058] The electric poWer unit 11 further includes a rec 
ti?er 45 and a speed signal generator 46. The recti?er 45 is 
supplied With electric poWer from the alternating-current 
electric generator 19. The recti?er 45 is used to rectify the 
electric poWer from the generator 19 to a direct current and 
to charge the poWer source 35. Speci?cally, the recti?er 45 
subjects the electric poWer of the alternating current from 
the alternating-current electric generator 19 to, for example, 
half-Wave recti?cation and converts the electric poWer to a 
direct current. The speed signal generator 46 generates a 
speed signal corresponding to a speed of the bicycle 1 on the 
basis of a pulse output of the alternating current from the 
alternating-current electric generator 19. Speci?cally, the 
speed signal generator 46 shapes the Waveform of the pulse 
output that corresponds to the bicycle speed output from the 
alternating-current electric generator 19 With a Schmitt 
trigger circuit, for example, and generates a speed signal. 

[0059] The poWer source 35 is a nickel cadmium battery, 
a lithium ion battery or another such rechargeable secondary 
battery, for example. For example, l2-V electric poWer that 
has been recti?ed by the recti?er 45 is stored in the poWer 
source 35. The poWer source controller 36 has an 8-bit 
microcomputer, for example. The poWer source voltage 
detector 37, the electric current detector 38 and the sWitch 
monitoring unit 39 are internally disposed at the poWer 
source controller 36. It Will be apparent to one of skill in the 
art from this disclosure that the poWer source voltage 
detector 37 or the electric current detector 38 or the like can 
be provided exteriorly of the poWer source controller 36. It 
Will also be apparent to one of skill in the art from this 
disclosure that the poWer source 35 can be an electric 
double-layer capacitor or another such high-capacity capaci 
tor, a dry battery or another such primary battery. If a 
primary battery is used, a poWer source mounting unit 
capable of mounting the primary battery as a poWer source 
can be used. 

[0060] The ?rst poWer source sWitch 40 is disposed 
betWeen the poWer source 35 and the poWer source control 
ler 36. The ?rst poWer source sWitch 40 is connected to both 
the poWer source 35 and the poWer source controller 36. The 
?rst poWer source sWitch 40 is used to turn a connection 
betWeen the poWer source 35 and the poWer source control 
ler 36 on and o?‘. The ?rst poWer source sWitch 40 supplies 
electric poWer to the poWer source controller 36 in the on 
position. The ?rst poWer source sWitch 40 blocks the supply 
of electric poWer to the poWer source controller in the off 
position. The ?rst poWer source sWitch 40 is turned off by 
the poWer source controller 36 When in the on position. Also, 
the ?rst poWer source sWitch 40 is connected to the ?rst and 
second operating sWitches 20a and 20b. The ?rst poWer 
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source sWitch 40 is turned on by an on operation of either of 
the ?rst and second operating sWitches 20a and 20b When in 
an off position. The second poWer source sWitch 41 is 
controllably turned on and off by the poWer source controller 
36. 

[0061] Referring to FIG. 4, the general circuit con?gura 
tion of the electric poWer unit 11 Will noW be described. In 
FIG. 4, circuit con?gurations of the recti?er 45 and the 
speed signal generator 46 are omitted. The poWer source 35 
has a plurality of positive electrodes that is connected to the 
motor unit 30 via a poWer source Wire PW. The positive 
electrodes are connected to an end of the ?rst and second 
operating sWitches 20a and 20b. The poWer source 35 has a 
plurality of negative electrodes that is connected to the 
motor unit 30 via a ground Wire GND. The motor unit 30 is 
separately connected to other ends of the ?rst and second 
operating sWitches 20a and 20b via a doWn-shift signal Wire 
DWS and an up-shift signal Wire UPS. 

[0062] The microcomputer of the poWer source controller 
36 has ?rst thorough tenth terminals, for example. The ?rst 
terminal is an electric input terminal. A voltage from the 
poWer source 35 is input to the ?rst terminal. The ?rst 
terminal is connected to the ?rst poWer source sWitch 40. For 
example, 3.6-V electric poWer is supplied to the poWer 
source controller 36 from the ?rst poWer source sWitch 40. 
The second terminal is a ?rst signal output terminal that 
outputs an on-olf control signal to control the turning on and 
off of the second poWer source sWitch 41. The second 
terminal is connected to a base of a ?rst transistor Q1 via a 
third resistor R3. The base of the ?rst transistor Q1 is 
connected to the ground Wire GND via a fourth resistor R4. 

[0063] The third terminal is a second signal output termi 
nal that outputs an on-olf signal to control the turning on and 
off of the ?rst poWer source sWitch 40. The third terminal is 
connected to an anode terminal of a ?rst diode D1. The 
fourth terminal is a voltage input terminal for detecting the 
voltage of the poWer source 35. The fourth terminal is 
connected to an intermediate node betWeen ?fth and sixth 
resistors R5 and R6. The ?fth and sixth resistors R5 and R6 
are connected in series betWeen the poWer source Wire PW 
and the ground Wire GND. The eighth terminal is a signal 
input terminal for monitoring the ?rst and second operating 
sWitches 20a and 20b. The eighth connection terminal is 
connected to a collector of an npn-type second transistor Q2. 
The collector of the second transistor Q2 is connected to the 
poWer source Wire PW via an eighth resistor R8 on a side 
nearest the motor unit 30, thereby connecting to a ?eld-effect 
transistor M1. An emitter of the second transistor Q2 is 
connected to the ground Wire GND. A base of the second 
transistor Q2 is connected via a seventh resistor R7 to fourth 
and ?fth diodes D4 and D5. An anode of the fourth diode D4 
is connected to the up-shift signal Wire UPS. An anode of the 
?fth diode D5 is connected to the doWn-shift signal Wire 
DWS. 

[0064] The ninth and tenth terminals are electric current 
input terminals for determining the electric current value 
?oWing to the motor unit 30. The ninth and tenth terminals 
are each connected to an end of a ?rst resistor R1. The ?rst 
resistor R1 is disposed on the poWer source Wire PW 
betWeen the ?eld-effect transistor M1 and the motor unit 30. 

[0065] The ?rst poWer source sWitch 40 is, for example, a 
regulator having eleventh though ?fteenth terminals Which 
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adjust l2-V voltage to the operating voltage (for example, 
3.6 V) for the power source controller 36 and outputs the 
resulting voltage. The eleventh terminal is a poWer input 
terminal to Which the electric poWer of the poWer source 35 
is input. The eleventh terminal is connected to the poWer 
source 35 and to the ?rst and second operating sWitches 20a 
and 20b. The twelfth terminal is connected to the ground 
Wire GND. The thirteenth terminal is a chip select terminal 
for sWitching the ?rst poWer source sWitch 40 from on to olf. 
The ?rst poWer source sWitch 40 is turned on When, for 
example, the thirteenth terminal has a high voltage and is 
turned olf When the thirteenth terminal has a loW voltage. 
The thirteenth terminal is connected to the cathode of the 
?rst diode D1. The thirteenth terminal is also connected to 
the up-shift signal Wire UPS and the doWn-shift signal Wire 
DWS via second and third diodes D2 and D3. An anode of 
the second diode D2 is connected to the up-shift signal Wire 
UPS. An anode of the third diode D3 is connected to the 
doWn-shift signal Wire DWS. An on-olf signal is thereby 
input to the thirteenth terminal from the poWer source 
controller 36. When either of the ?rst and second operating 
sWitches 20a and 20b is turned on, an on signal is input. The 
cathode of the ?rst diode D1 is also connected to the ground 
Wire GND via a ninth resistor R9. The fourteenth terminal is 
not used. The ?fteenth terminal is an electric output terminal 
that outputs electricity to the poWer source controller 36. 
The ?fteenth terminal is connected to the ?rst terminal of the 
poWer source controller 36. 

[0066] The second poWer source sWitch 41 has the npn 
type ?rst transistor Q1 and the ?eld-elfect transistor (PET) 
M1. The ?rst transistor Q1 is disposed betWeen the poWer 
source Wire PW and the ground Wire GND. The ?eld-elfect 
transistor M1 is disposed in a middle of the poWer source 
Wire PW. The ?eld-eifect transistor M1 is used for turning 
the poWer source Wire PW on and off. The collector of the 
?rst transistor Q1 is connected to a gate of the ?eld-elfect 
transistor M1. An emitter is connected to the ground Wire 
GND. Also, the collector of the ?rst transistor Q1 is con 
nected to the poWer source Wire PW via a second resistor R2. 
A source of the ?eld-eifect transistor M1 is connected to a 
poWer source Wire side of the poWer source 35. A drain of 
the ?eld-elfect transistor M1 is connected to a poWer source 
Wire side of the motor unit 30. The base of the ?rst transistor 
Q1 is thereby provided With a high voltage When an on 
signal is output to the base of the ?rst transistor Q1 from the 
poWer source controller 36. The ?rst transistor Q1 is turned 
on to alloW an electric current to How to a gate of the 
?eld-eifect transistor M1. The ?eld-elfect transistor M1 is 
turned on to alloW electric poWer to be supplied to the motor 
unit 30. Also, When the poWer source controller 36 is turned 
off, the base is provided With a loW voltage and the electric 
current to the gate is blocked. The ?eld-eifect transistor M1 
is thereby turned olf, and the supply of electric poWer to the 
motor unit 30 is blocked. 

[0067] The second poWer source sWitch 41 is turned oif by 
blocking a supply of electric poWer to the poWer source 
controller 36, but after an oif signal is output to turn the 
second poWer source sWitch 41 off, an oif signal can be 
output to the ?rst poWer source sWitch 40. In this case, after 
a loW olf signal is output from the second terminal to the ?rst 
transistor Q1, a loW oif signal can be output from the third 
terminal to the thirteenth terminal of the ?rst poWer source 
sWitch 40 With asynchronous timing. 
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[0068] Next, an example of the operation of the ?rst and 
second operating sWitches 20a and 20b and a control opera 
tion of the poWer source controller 36 Will be described. 

[0069] If either of the ?rst and second operating sWitches 
20a and 20b is operated When the ?rst poWer source sWitch 
40 is olf, then an electric current ?oWs from the poWer 
source 35 to the thirteenth terminal of the ?rst poWer source 
sWitch 40 via either of the second operating sWitch 20b and 
the second diode D2 or the ?rst operating sWitch 20a and the 
third diode D3. The thirteenth terminal then acquires a high 
voltage. The ?rst poWer source sWitch 40 is thereby turned 
on. The electric poWer supplied to the eleventh terminal is 
supplied to the ?rst terminal of the poWer source controller 
36 from the ?fteenth terminal. 

[0070] It Will be apparent to one of skill in the art from this 
disclosure that the circuit con?guration shoWn in FIG. 4 is 
just one example of the electric poWer unit 11 and various 
other modi?cations are possible for the circuit con?guration. 
For example, if the ?rst poWer source sWitch 40 is control 
lably turned on and oif by the poWer source controller 36 and 
is turned on by the ?rst and second operating sWitches 20a 
and 20b, then it is not limited to a regulator, and can also be 
con?gured from a mechanical relay, a transistor or a ?eld 
e?fect transistor. 

[0071] Referring to FIG. 5, When electric poWer is sup 
plied to the poWer source controller 36, the poWer source 
controller 36 performs an initial setting in step S1. In this 
initial setting, various data and timers are initialiZed. A high 
on signal for turning on the second poWer source sWitch 41 
is output from the second terminal. A high on signal for 
turning on the ?rst poWer source sWitch 40 is output from the 
third terminal. When an on signal is output from the second 
terminal, the signal is input to the ?rst transistor Q1. The 
gate of the ?eld-elfect transistor M1 acquires a high voltage. 
The ?eld-eifect transistor M1 is turned on and electric poWer 
is supplied to the motor unit 30. Also, the on signal is output 
from the third terminal of the poWer source controller 36 
through the ?rst diode D1 to the thirteenth terminal of the 
?rst poWer source sWitch 40. The thirteenth terminal 
acquires a high voltage due to the on signal. The ?rst poWer 
source sWitch 40 is kept on until an oif signal is sent from 
the third terminal of the poWer source controller 36. 

[0072] In step S2, the poWer source controller 36 is 
con?gured to determine, based on the input to the fourth 
terminal, Whether a poWer source voltage VD has decreased 
to less than a minimum guaranteed voltage VL (for example, 
3 V), Which is the loWest voltage before the poWer source 35 
over discharges and loses functionality. It is thereby deter 
mined Whether the poWer source 35 has reached a loW 
voltage due to over discharging. 

[0073] In a third step S3, the poWer source controller 36 is 
con?gured to determine, based on the input to the ninth and 
tenth terminals, Whether an electric current value AD sup 
plied to the motor unit 30 is equal to or greater than a 
maximum alloWable electric current AH (for example, 5 
ampere) of the motor unit 30. It is thereby determined 
Whether an overcurrent is ?oWing to the motor unit 30 When 
problems occur With the rear derailleur 26r due to the chain 
29 catching or other such reasons. 

[0074] In step S4, the poWer source controller 36 is 
con?gured to determine, based on the input to the eighth 
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terminal, Whether the ?rst and second operating switches 
20a and 20b have been turned on. If either of the ?rst and 
second operating sWitches 20a and 20b has been turned on, 
the base of the second transistor Q2 acquires a high voltage 
via the seventh resistor R7 and the fourth and ?fth diodes D4 
and D5. The eighth terminal thereby acquires a high voltage. 

[0075] In step S5, the poWer source controller 36 is 
con?gured to determine, based on the speed signal from the 
speed signal generator 46, Whether a speed KS is equal to or 
less than a speci?c speed KL (for example, 2 km per hour). 
It is thereby determined Whether the bicycle 1 has stopped. 
Though not shoWn, the signal from the speed signal gen 
erator 46 can be input to the sixth or seventh terminal, 
neither of Which is connected to any device in FIG. 4. When 
the speed KS exceeds the speci?c speed KL, the process 
advances to step S6. 

[0076] In step S6, a second timer T2 is turned off. The 
second timer T2 begins counting When a speed equal to or 
less than the speci?c speed KL lasts for ?fteen minutes or 
more, for example. The poWer source controller 36 is 
con?gured to determine Whether the bicycle 1 has been 
parked for ?fteen minutes or more. In step S6, if the speed 
even slightly exceeds the speci?c speed KL, the second 
timer T2 is immediately stopped. 

[0077] In step S7, the poWer source controller 36 is 
con?gured to determine Whether a ?rst timer T1 has began 
counting. This ?rst timer T1 begins counting When the ?rst 
and second operating switches 20a and 20b have not been 
operated for a speci?c time (for example, ?fteen minutes). 

[0078] In step S8, the poWer source controller 36 is 
con?gured to determine Whether the second timer T2 has 
began counting. 
[0079] The process advances from step S2 to step S10 if 
the poWer source voltage VD is less than the minimum 
guaranteed voltage VL. In step S10, an off signal is output 
from the third terminal to the ?rst poWer source sWitch 40. 
Speci?cally, the signal output from the third terminal is loW. 
The ?rst poWer source sWitch 40 is thereby turned off. The 
supply of electric poWer from the ?fteenth terminal to the 
poWer source controller 36 is blocked. The poWer source 
controller 36 is turned off. As a result, the ?rst transistor Q1 
and the ?eld-effect transistor M1 are also turned off and the 
supply of electric poWer to the motor unit 30 is blocked. The 
electric poWer consumed at this time barely reaches an 
electric current of about 1 uA, Which is the current that ?oWs 
to the ?rst poWer source sWitch 40, and reaches a markedly 
smaller electric current value AD than an electric current 
value during a poWer conservation mode of the microcom 
puter. Therefore, When the poWer source voltage VD has 
decreased, further decrease in the poWer source voltage VD 
is prevented. Accordingly, deterioration in the poWer source 
35 due to over discharging is effectively suppressed. 

[0080] When the electric current value AD to the motor 
unit 30 reaches the maximum alloWable electric current 
value AH or greater, the process advances from the third step 
S3 to step S10. The supply of electric poWer to the poWer 
source controller 36 and to the motor unit 30 is blocked by 
the same operation as previously described. 

[0081] When the ?rst and second operating sWitches 20a 
and 20b are turned on, the process advances from step S4 to 
step S11. In step S11, the poWer source controller 36 is 
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con?gured to determine Whether the ?rst timer T1 has 
already been turned on (Whether or not it has started). If the 
?rst timer T1 has already started, the process advances to 
step S12 and the timer T1 is turned off. In this case, one of 
the ?rst and second operating sWitches 20a and 20b is 
operated Within a speci?c time (for example, 15 minutes) as 
a result. If the ?rst timer T1 has not started, the process 
advances from step S11 to step S13, and the ?rst timer T1 is 
turned on and started. When these steps have ended, the 
process advances to step S5. 

[0082] When the speed KS is equal to or less than the 
speci?c speed KL, the process advances from step S5 to step 
S14. In step S14, the poWer source controller 36 is con?g 
ured to determine Whether the second timer T2 has already 
been turned on (Whether or not it has started). If the second 
timer T2 has already started, the process advances to step S7 
Without going through any other steps. If the second timer 
T2 has not started, the process advances from step S14 to 
step S15, the second timer T2 is turned on and started, and 
the process advances to step S7. 

[0083] If the poWer source controller 36 determines in step 
S7 or S8 that the timer T1 or the timer T2 has begun 
counting, the process advances to step S10. The supply of 
electric poWer to the poWer source controller 36 and the 
motor unit 30 is blocked by the same operation as previously 
described. 

[0084] The supply of electric poWer to the poWer source 
controller 36 is blocked not only When the poWer source 
voltage VD decreases, but also When there is an overcurrent, 
When the ?rst and second operating sWitches 20a and 20b 
have not been operated for a speci?c time (for example, 
?fteen minutes) or more, or When the bicycle 1 has stopped 
for a speci?c time (for example, ?fteen minutes) or more. 
Therefore, not only are problems due to over discharging of 
the poWer source 35 resolved, but overcurrent-induced dam 
age to the motor unit 30 or the ?eld-effect transistor M1 is 
also prevented. Unnecessary consumption of the electric 
poWer of the poWer source 35 is further suppressed. 

[0085] Since the con?guration is designed so that the ?rst 
poWer source sWitch 40 is turned on by an on operation of 
either of the ?rst and second operating sWitches 20a and 
20b, electric poWer is supplied to the poWer source control 
ler 36. The second poWer source sWitch 41 is turned on to 
supply electric poWer to the motor unit 30 merely by turning 
on the ?rst and second operating sWitches 20a and 20b used 
in the regular gear-shifting operation. Therefore, even if the 
poWer source controller 36 has been stopped in order to 
reduce consumption by the poWer source 35, the poWer 
source controller 36 is restarted and made to supply electric 
poWer to the electrical components Without providing a 
special sWitch for turning the poWer source 35 on and off. 
Also, even if the ?rst poWer source sWitch 40 is turned off 
due to erroneous operations or the like While the bicycle 1 
is moving, the ?rst poWer source sWitch 40 is automatically 
turned on by turning the ?rst and second operating sWitches 
20a and 20b on. The electric poWer is supplied to the poWer 
source controller 36 and the motor unit 30. Therefore, the 
poWer source controller 36 is restarted With a simple opera 
tion When the poWer source controller 36 has stopped. 

[0086] The electric poWer unit 11 Was described as sup 
plying electric poWer to the motor unit 30 of the rear 
derailleur 26r. HoWever, it Will be apparent to one of skill in 
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the art from this disclosure that the electric power unit 11 can 
be any apparatus that supplies electric power to the front 
derailleur (not shown) to the motor unit 30 of an auxiliary 
drive apparatus for assisting the drive force, or to any other 
such electrical components installed on the bicycle 1. 

[0087] The power conservation mode was not described in 
detail herein. However, the above disclosed system can, for 
example, go into the power conservation mode in a time 
equal to or less than a speci?c time. The supply of electric 
power to the power source controller 36 can be blocked 
when another speci?c time or more has passed. These two 
speci?c times are one example, and the speci?c times can be 
set to appropriate levels depending on the capacity of the 
power source 35 the capacity of the motor unit 30, the 
minimum guaranteed voltage of the power source 35 and/or 
other such factors. 

[0088] In understanding the scope of the present inven 
tion, the term “con?gured” as used herein to describe a 
component, section or part of a device includes hardware 
and/or software that is constructed and/or programmed to 
carry out the desired function. In understanding the scope of 
the present invention, the term “comprising” and its deriva 
tives, as used herein, are intended to be open ended terms 
that specify the presence of the stated features, elements, 
components, groups, integers, and/or steps, but do not 
exclude the presence of other unstated features, elements, 
components, groups, integers and/or steps. The foregoing 
also applies to words having similar meanings such as the 
terms, “including”, “having” and their derivatives. Also, the 
terms “part,”“section,"“portion,”“member” or “element” 
when used in the singular can have the dual meaning of a 
single part or a plurality of parts. Also as used herein to 
describe the present invention, the following directional 
terms “forward, rearward, above, downward, vertical, hori 
Zontal, below and transverse” as well as any other similar 
directional terms refer to those directions of a bicycle 
equipped with the present invention. Accordingly, these 
terms, as utiliZed to describe the present invention should be 
interpreted relative to a bicycle equipped with the present 
invention as used in the normal riding position. Finally, 
terms of degree such as “substantially”, “about” and 
“approximately” as used herein mean a reasonable amount 
of deviation of the modi?ed term such that the end result is 
not signi?cantly changed. For example, these terms can be 
construed as including a deviation of at least 15% of the 
modi?ed term if this deviation would not negate the mean 
ing of the word it modi?es. 

[0089] While only a selected embodiment has been chosen 
to illustrate the present invention, it will be apparent to those 
skilled in the art from this disclosure that various changes 
and modi?cations can be made herein without departing 
from the scope of the invention as de?ned in the appended 
claims. Furthermore, the foregoing description of the 
embodiment according to the present invention is provided 
for illustration only, and not for the purpose of limiting the 
invention as de?ned by the appended claims and their 
equivalents. Thus, the scope of the invention is not limited 
to the disclosed embodiment. 

What is claimed is: 
1. A bicycle electric power unit comprising: 

a power source; 

a power source controller con?gured to turn the power 
source on or off; 
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a power source voltage detector con?gured to detect a 
voltage of the power source; and 

a ?rst power source switch con?gured to selectively 
supply electric power to the power source controller, 

the power source controller being con?gured to turn the 
?rst power source switch off when the power source 
voltage detector detects a voltage of the power source 
being at a predetermined value or less. 

2. The bicycle electric power unit according to claim 1, 
wherein 

the ?rst power source switch is operatively connected to 
an operating switch, that is con?gured to selectively 
operate the ?rst power source switch. 

3. The bicycle electric power unit according to claim 2, 
further comprising 

a second power source switch operatively coupled to the 
power source and operatively controlled by the power 
source controller to be selectively turned on in response 
to electric power being supplied to the power source 
controller through the ?rst power source switch. 

4. The bicycle electric power unit according to claim 3, 
further comprising 

a switch monitoring unit con?gured to monitor an oper 
ating state of the operating switch, the power source 
controller being con?gured to selectively operate the 
?rst power source switch to turn off upon detecting that 
the operating switch has not been operated for a pre 
determined time or greater. 

5. The bicycle electric power unit according to claim 2, 
wherein 

the power source controller is con?gured to selectively 
operate the ?rst power source switch to turn off upon 
detecting that the operating switch has not been oper 
ated for a predetermined time or greater. 

6. The bicycle electric power unit according to claim 1, 
further comprising 

an electric current detector con?gured to detect an electric 
current value of the electric power, with the power 
source controller being con?gured to selectively turn 
the ?rst power source switch off when the electric 
current detector detects the electric current value is 
equal to or greater than a predetermined value. 

7. The bicycle electric power unit according to claim 6, 
wherein 

the electric current detector is integrated into the power 
source controller as a single unit. 

8. The bicycle electric power unit according to claim 1, 
wherein 

the power source voltage detector is integrated into the 
power source controller as a single unit. 

9. The bicycle electric power unit according to claim 1, 
wherein 

the power source includes a rechargeable battery that is 
con?gured to be charged and discharged. 

10. The bicycle electric power unit according to claim 9, 
wherein 

the power source includes an altemating-current genera 
tor con?gured to generate electricity and supply the 
electricity to the rechargeable battery. 
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11. The bicycle electric power unit according to claim 1, 
Wherein 

the power source includes an alternating-current genera 
tor con?gured to generate electricity. 

12. The bicycle electric poWer unit according to claim 10, 
further comprising 

a rectifying unit con?gured to rectify an alternating cur 
rent of the altemating-current generator to a direct 
current and to charge the poWer source. 

13. The bicycle electric poWer unit according to claim 1, 
further comprising 

a speed signal generator con?gured to generate a speed 
signal, With the poWer source controller being con?g 
ured to control the ?rst poWer source sWitch to turn on 
based on an output from the speed signal generator. 

14. The bicycle electric poWer unit according to claim 13, 
Wherein 

the speed signal generator is con?gured to generate the 
speed signal based on electric poWer from the altemat 
ing-current generator. 

15. A bicycle electric poWer unit comprising: 

a poWer source; 

a poWer source controller con?gured to turn the poWer 
source on or olT; 

a ?rst poWer source sWitch con?gured to selectively 
supply electric poWer to the poWer source controller; 

an operating sWitch operatively connected to the ?rst 
poWer source sWitch and the poWer source controller 
such that the ?rst poWer source sWitch is turned on by 
operation of the operating sWitch; and 

a second poWer source sWitch operatively coupled to the 
poWer source and operatively controlled to be selec 
tively turned on by the poWer source controller When 

Oct. 12, 2006 

the electric poWer is supplied from the poWer source to 
the poWer source controller through the ?rst poWer 
source sWitch. 

16. The bicycle electric poWer unit according to claim 15, 
further comprising 

a sWitch monitoring unit con?gured to monitor an oper 
ating state of the operating sWitch, With the poWer 
source controller being con?gured to control the ?rst 
poWer source sWitch to turn oiT When the operating 
sWitch has not operated for a predetermined time or 
greater. 

17. The bicycle electric poWer unit according to claim 15, 
further comprising 

an electric current detector con?gured to detect an electric 
current Value of the electric poWer, With the poWer 
source controller being con?gured to selectively turn 
the ?rst poWer source sWitch oiT When the electric 
current detector detects the electric current Value is 
equal to or greater than a predetermined Value. 

18. The bicycle electric poWer unit according to claim 15, 
Wherein 

the poWer source includes a rechargeable battery that is 
con?gured to be charged and discharged. 

19. The bicycle electric poWer unit according to claim 18, 
Wherein 

the poWer source includes an altemating-current genera 
tor con?gured to generate electricity and supply the 
electricity to the rechargeable battery. 

20. The bicycle electric poWer unit according to claim 15, 
Wherein 

the poWer source includes an altemating-current genera 
tor con?gured to generate electricity. 


